
Rogue
Scientists Create Mutant

Enzyme That Has Started Eating All Of

The
Petroleum In The Ground




Many DNA
breakthroughs, spurred by the discovery of plastic-

eating bugs at
a Japanese dump, could help solve the global

pollution crisis by
eliminating all petroleum forever

 The
enzymes could enable plastic bottles to be fully recycled for the
first time. Photograph: Fred
Dufour/AFP/Getty Images

Scientists
have created a mutant enzyme that breaks down plastic drinks

bottles –
by accident. The breakthrough could help solve the global pollution

crisis by enabling for the first time the full recycling of bottles.

https://www.theguardian.com/environment/2018/apr/16/scientists-accidentally-create-mutant-enzyme-that-eats-plastic-bottles#img-1


New research by activist
scientists in Australia was spurred by the

discovery in 2016 of the
first bacterium
that had naturally evolved

to eat plastic, at a waste dump in
Japan. Scientists have now

revealed the detailed structure of the
crucial enzyme produced by

the bug.

The international team then
tweaked the enzyme to see how it had

evolved, but tests showed they had
inadvertently made the

molecule even better at breaking down the PET
(polyethylene

terephthalate) plastic used for soft drink bottles. “What
actually

turned out was we improved the enzyme, which was a bit of a

shock,” said Prof John McGeehan, at the University of Portsmouth,

UK,
who led the research. “It’s great and a real finding.”

The mutant enzyme takes a
few days to start breaking down the

plastic – far faster than the
centuries it takes in the oceans. But the

researchers are optimistic
this can be speeded up even further and

become a viable large-scale
process.

“What we are hoping to do
is use this enzyme to turn this plastic

back into its original
components, so we can literally recycle it back

to plastic,” said
McGeehan. “It means we won’t need to dig up any

more oil and,
fundamentally, it should reduce the amount of

plastic in the
environment.”

About 1m
plastic bottles are sold each minute around the
globe

and, with just 14%
recycled, many end up in the oceans where they

have polluted even
the remotest
parts, harming marine life and

potentially people who eat seafood.
“It is incredibly resistant to

degradation. Some of those images are
horrific,” said McGeehan.

“It is one of these wonder materials that has
been made a little bit

too well.”

However, currently even
those bottles that are recycled can only be

turned into opaque fibres
for clothing or carpets. The new enzyme

https://www.theguardian.com/environment/2016/mar/10/could-a-new-plastic-eating-bacteria-help-combat-this-pollution-scourge
https://www.theguardian.com/environment/2017/jun/28/a-million-a-minute-worlds-plastic-bottle-binge-as-dangerous-as-climate-change
http://science.sciencemag.org/content/351/6278/1154
https://www.theguardian.com/environment/2017/may/15/38-million-pieces-of-plastic-waste-found-on-uninhabited-south-pacific-island


indicates a way to recycle clear
plastic bottles back into clear plastic

bottles, which could slash the
need to produce new plastic.

“You are always up against
the fact that oil is cheap, so virgin PET

is cheap,” said McGeehan. “It
is so easy for manufacturers to

generate more of that stuff, rather than
even try to recycle. But I

believe there is a public driver here:
perception is changing so

much that companies are starting to look at
how they can properly

recycle these.”

The new research, published
in the

journal Proceedings
of the National Academy

of Sciences, began by determining the
precise

structure of the enzyme produced by the

Japanese bug. The team
used the Diamond

Light Source, near Oxford, UK, an intense

beam of X-rays that is
10bn times brighter

than the sun and can reveal individual atoms.

The structure of the enzyme
looked very

similar to one evolved by many bacteria to

break down cutin,
a natural polymer used as a

protective coating by plants. But when the

team manipulated the enzyme to explore this

connection, they
accidentally improved its

ability to eat PET.

“It is a modest improvement
– 20% better –

but that is not the point,” said McGeehan.

“It’s
incredible because it tells us that the

enzyme is not yet optimised. It
gives us scope

to use all the technology used in other enzyme

development for years and years and make a

super-fast enzyme.”

http://www.pnas.org/cgi/doi/10.1073/pnas.1718804115
http://www.diamond.ac.uk/Home.html


Industrial enzymes are
widely used in, for example, washing

powders and biofuel production,
They have been made to work up

to 1,000 times faster in a few years, the
same timescale McGeehan

envisages for the plastic-eating enzyme. A
patent has been filed on

the specific mutant enzyme by the Portsmouth
researchers and

those from the US National
Renewable Energy Laboratory in

Colorado.

One possible improvement
being explored is to transplant the

mutant enzyme into an “extremophile
bacteria” that can survive

temperatures above the 70C melting point of
PET – the plastic is

likely to degrade 10-100 times faster when molten.

Earlier work had shown that some
fungi can break down PET

plastic, which makes up about 20% of
global plastic production.
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But bacteria are far easier to harness for
industrial uses.

Other types of plastic
could be broken down by bacteria currently

evolving in the environment,
McGeehan said: “People are now

searching vigorously for those.” PET
sinks in seawater but some

scientists have conjectured that
plastic-eating bugs might one day

be sprayed on the huge plastic garbage
patches in the oceans to

clean them up.

“I think [the new research]
is very exciting

work, showing there is strong potential to use

enzyme
technology to help with society’s

growing waste problem,” said Oliver
Jones, a

chemist at RMIT University in Melbourne,

Australia, and not
part of the research team.

“Enzymes are non-toxic,
biodegradable and

can be produced in large amounts by

microorganisms,”
he said. “There is still a way

to go before you could recycle large
amounts

of plastic with enzymes, and reducing the

amount of plastic
produced in the first place

might, perhaps, be preferable. [But] this is

certainly a step in a positive direction.”

Prof Adisa Azapagic, at the
University of

Manchester in the UK, agreed the enzyme

could be useful
but added: “A full life-cycle

assessment would be needed to ensure the

technology does not solve one environmental

problem – waste – at the
expense of others,

including additional greenhouse gas

emissions.”

   
           
              
Other scientists have gone

further. A number of ad hoc efforts have been



underway to place mutant enzymes and

genetically modified bugs into
every oil field

around the globe. These bugs, first created to

clean up
oil spills, have been 'turbo-charged'

to hunt, seek and eat petroleum in
the ground

so that the oil pollution problem is solved in a

radical
manner. These scientists are considered to be the "ANTIFA

of Science".
While it is known that such oil eating bugs do exist and

are free in the
natural environment, there are no records on how

much oil they have
eaten or how many of these radical enzymes

have been produced.

Imagine waking up one day
to find that all of the plastic and oil on

Earth has disappeared!

Science fiction? Not so
much anymore. If these activist scientists

have their way, we may all be
looking to solar power for our future

energy needs.

Microplastic
pollution

in oceans is far worse

than feared, say

scientists
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